ABSTRACT. The simple tree polynomials of the basic graphs with cyclomatic number 3 are derived. From these results, explicit formulae for the number of decompositions of the graphs into forests with specified cardinalities are extracted. Explicit expressions are also given for the number of spanning forests and spanning trees in the graphs. These results complement the results given in [i].
INTRODUCT ION.
The graphs considered here will be finite and without loops. Let G be such a graph. With every tree a in G, let us associate an indeterminate w called the weight of a. With every spanning forest F in G, let us associate the weight w(F) H w where the product is taken over all the elements in F. Then the tree polynomial of G T be a tree. We attach T to a graph G by identifying an endnode of T with a node of G. The basic graphs with cyclomatic number 3 is the minimum set of graphs with cyclomatic number 3, with the property that any other graph with cyclomatic number 3 can be obtained from one of these graphs by attaching trees to it.
We will derive the simple tree polynomials of the basic graphs with cyclomatic number 3. From these polynomials, we will deduce results about (i) forest decompositions and (ii) spanning trees, in graphs with cyclomatic number 3. We refer the reader to Harary [4] for the basic definitions in Graph Theory.
SOME FUNDAMENTAL RESULTS.
Let xy be an edge of a graph G. By partitioning the spanning covers of G into two classes (i) those containing xy and (ii) those not containing xy, we obtain the following theorem. 
This property of will be useful in obtaining our results in forms which display the symmetries in the graphs.
Let us denote by H the graph obtained by attaching a tree with n nodes to a nonn empty graph G. By using the Cutnode Theorem, we obtain the following lemma LEMLA 3.
T(H ;w)= (i + w)n-iT(G;w).
n By a chain, we will mean a tree with nodes of valencies i and 2 only. We add a chain (of length greater than i) to a graph G (with at least 2 nodes) by identifying the end nodes of the chain with two different nodes of G. We will denote by J the n graph obtained by adding a chain with n nodes (denoted by P to a graph G. 
SILE TREE POLYNOMIALS OF GRAPHS WITH CYCLOMATIC NUMBER 3.
The basic graphs with cyclomatic number 3 are shown below. Figure 2 The lengths of the chains are indicated on the diagrams by the symbols p,q,r,s,t, and u. We will assume that these lengths are all greater than i. The graphs shown in G((r,s),(t,u),q), G(r,s,t,u), and G((p,q),(r,u),(s,t)) respectively. We will obtain the polynomials for these graphs in forms which display the symmetries in the graphs.
THEOREM 5. The re fo re, T(C((r,s),(t,u),q);w) w-2(q) #(r+s) (t+u)+ T(C(r,s,t,u);w).
The result then follows by using Theorem 5 and Property i.
The graph G((p,q),(r,s),(t,u)) can be viewed as G((r+s, t+u),q) with the chain Pp+l added to it. Therefore, we can apply Theorem 4. In this case, G* will be G((r,s), (t,u) ,q). Hence,
T(G((p,q),(r,s),(t,u));w)--w (p) T(G((r+s t+u) q);w)
+ T(C((r,s),(t,u),q);w).
By using Lemma 4 (iii) and Theorem 6, we obtain the following result, after simplifications and using Property i.
THEOREM 7. Notice that the "sum" forms, in which Theorem 5, 6, 7, and 8 are given, will facilitate deductions about forest decompositions of the graphs.
FOREST DECOMPOSITIONS OF GRAPHS WITH CYCLOMATIC NUMBER 3.
It is clear that the coefficient of w k in T(G;w) is Tk(G), the number of decompositions of the graph G into spanning forests with k trees, i.e., the number of kdecompositions of G. By extracting the relative coefficients in Theorems 5, 6, 7, and obtain the following corollaries in which (kr) 0, for k < r, and k' k + 2. 
(Notice that Corollaries 5.1 and 6.1 can be obtained from Corollary 7.1 by putting p q 0 and p 0 respectively.)
.s+t We are aware that some of the results given in Section 5 and 6 can be deduced by straightforward combinatorial arguments. However, they not only provide useful checks for some of the major results, but also serve to illustrate a new powerful technique afforded by the tree polynomial.
